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Overview ‘ W

» This document contains a step-by-step
tutorial for building a FAST-TCF script that
will extract time-history results from three
LS-DYNA analyses.

» The results will look similar to the graphs
showed here.

« The first few slides that follow contain
some general information, followed by the
tutorial.

* This document is distributed together with
some example files:

* Runs: BLOCK 1toBLOCK 4

« Example FAST-TCF script:
‘FAST_TCF _example 3runs_1.inp’
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« FAST-TCEF is a scripting language for T/HIS, for use with automatic
post-processing.

« Scripts are easy to write and edit by hand, and can also be recorded
by T/HIS.

« AFAST-TCF script can contain all of the commands to setup and
position multiple graphs, read in data, perform curve operations and
generate output.
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FAST-TCF - Recording scripts ‘

« Automatic generation of FAST-TCF scripts

— Records operations that created the
currently visible curves

— More robust than command files, not
dependent on history

— Easily editable

Select file type to
be generated by [—>
FAST-TCF script

Oasys

Script Hame : TAVDEMONWCRUSHWdefault.inp

FASTTCF Seript : Image Output

W & Bit Compressed BMF
_| 2 Bit Uncompressed BMP
_| JPE®=

_| PPM File

_ | Calour Postseript

_| Bladuirhite Postscript

Filemame : soript_output.bmp

FASTTCF Seript : Curve Output

Filename : script_output.cur E
_| Unblanked Curnves
| Select Curnves
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FAST-TCF - Play-back of scripts

FAST-TCF Seript

Create Run

Script Mame : ADATADEMOWCRUSHYA. inp

@Y >

 Model Mapping — used
with multiple models to
define which model in

Rerzad |II'-.-1-:-|:IEI Mappingll

Can be played or
stepped through
line by line\

J Auto confirm text boxes

_.] Play |  Step ] End

FASTTCF input :

FAST-TCF Script

Feedback in
interpreter
window

Oasys

T/HIS corresponds to
which model in the script.

FAST-TCF Script

=SSPt TS Model ID

1 - Select Model = 1.50

th [ W R =
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« The following slides contain a step-by-step tutorial, showing an
example for building a FAST-TCF script that will extract time-history
results from three LS-DYNA analyses.
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« The first step is to open the three models in T/HIS: BLOCK 1, BLOCK 2
and BLOCK 3, follow steps 1-9 (see next slide as well).

Page Mumber b e 1 =1 -

Open T/HIS using .

the Oasys Shell: ‘Oper] the models using
== — Multiple Models (Search
Directories)’ option;
LS-DYNA Environment 10.1 En EE .
Nore alternatively, the models
2 can be read in one by one.
| PRIMER 1 Ltiities  ~ LE-DYMA Groups | Keyweard | Curve
"7 3 Bulk Data Screen 4
Stalis Extract curves to match model . 1 -

|_ Support 5 v Copy curve styles

Lookin: [ 1] ON's S emcE- Lookn: | | Example_block x| e ®mekmEr
REPORTER L= Name ° Size Date mec ;.';- Name Size Date mc
] Complecbiock | Iz feci o 1 BLOCKL o503
s 02/0372( . . BLOCK 2 27/02/20
— J .. From_Brian 22002720 — /U BLOCK 3 21702
Desktop . Intro_D3plot_This 23/02/2( Desktop J BLOCK 4 05/03/2C
- . REPORTER 23/02/2( u"g
& 1 Test 01 22402120 0
Libraries Libraries
] r |
LY LY
Computer Computer
Networkc Detass
4 [ + 6 d U
Open
Files of type: Directories Oy =] Cancel Fles of type: Directories Only

Oasys
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8 —un-
tick the
LAST
run

Paie MNumber : b | 1 1

W Copy curve styles
Set styles Calour

LS-D Mo Groups Keywviordd CUrYe
Bulk Data | Keyhoard CSY Screen
Qpen : |Multiple Models (Search Directories‘-|
Directary ._:-;:u:nrt'lLiIia mple_kblock g
Extract curves to match model : A

Wicth Style Symbal

|C0py |C0py |C0py |C0py |

Moddel Unit Sy stem : Urdefined T

[ THFd3thet File
[ LSDAinout Database

v X Al Madels
[ BLOCK_1
[w BLOCK 2
[w _BLOCK 3
| .BLOCK 4

[W" XTFhdtile File
[w* ASCIFiles

The colour of the background in T/HIS is by default black — to change this
click on ‘Display’-> Swap ForeBack (this can be set in the oa_pref file).

T/HIS 102 (build 1718), Licensed to: Ove Arup (AT&R Campus)

o e S|
L0 Jeeee [ T

Fie Graphs Pl ~

Images
Titleibxis ...

Opti

Dizplay...

woid [

R x|

Symbnls ””””””””” LsovNA | Grows | Kewword | cume
O O SRR S
w’Line=s

Stonewals Springs Arbags Contacts
«EDrdEr ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, GeoContacts | Seatbelts | Refractors | Siprings
Foreground P [ R E e S R S

-1.000 -0.800 -0.600 -0.400 -0.200 0.000 0.200 0.400 0.600 0.800
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Version 10.2
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FAST-TCF - Example Q@Y s >

* Plot the Kinetic Energy (KE) for the three analyses:

57 T/HIS 10.2 (build 17
File Graphs Plofting Functions Display  Images  Options  Help  Blank ~
ﬂm i, et = LS-D s Groups Keyword Curve
Bk Drat: CSY S
Answer block1 _Bukpata_| || SEEE 1
350.000 1 Part Groups Modes
X | Beams Shells Tk Shells
: Stonewallz Springs Airbags Contacts
300.000 Geo Contacts  Sesthets Retractors Sliprings
Reactions Jaintz ¥ Sectionz  Subszystems 2
Rigid Bodies  Spotwelds SPCs Boundarys
250.000 FSlz SPHz TRACER=
200.000
& 4
[
2 L |
i}
150.000
Sort By Model
100.000 7 SWE - Stonewvall energy —
: SPE - i nd damper energy
| i1 tiole kocdel
! X
50.000 S b2 yhiale Mocdel
! ! M 3hole Moce!
| | JE - Joint internal energy
: : = ding irter
0.000 T T
0.000 0.005 0.010 0.015 0.020 0.026 0.030
Time
— (M1) : K.E. - Whole Model
— (M2) : K.E. - Whole Model
—— {M3) : K.E. - Whole Model THIS
Version 10.2
02-MAR-12
DIALOGUE | M - Total mass
Al - Added mass
Ph - %age Mass increase
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Oasys

FAST-TCF - Example

Graph Layaut

Creste Graphs(s)
1

Mumber of graphs to create

J Create using preference settings
| Creste using current settings
|7 Copy settings from graph _

Page Size ‘Width
Heighit

pixels

pixels

Autamatic Page Layoot
| Tile wide
S |
_ | Cascade
| - -
3

| H=Y

Manual Page Layout

LS-DYNA ENVIRONMENT

TS 103 (o 1718 Deeeaed T8 e AT o
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To create another 3 graphs go to Graphs-> Options, tick 2x2 and click
‘Create Graphs’, repeat 2more times, then close the Graph Layout panel:

Fie Gragr Fioting Fuclrs Disgmy imeges Ot Hab Fivs

I tn o

000

0000

000
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FAST-TCF - Example Q@Y s >

 Read Internal Energy (IE) in the second graph.
« Repeat steps 1-3 to read HG energy in the 3 graph and TE in the 4" graph.

B T/HIS 10.2 (build 1718)

Fie Graghs Poing Functons Dspay Inages Optons  Hep Slank ~ 0 |
—| | Poiting Displa T[N Poting Displa
Make only Graph 2
350.000 + 35000 t t + t t
. | | | | |
active: G2->Only L e kR
250000 T R e
& |
. 200000 § oot ----d----- J‘
H = |
150000 7 ? LR e al
" I
00000 T won Ao J‘
I
50.000 2 I e e R al
| | |
0000 } t } ; 2000 t t } | | LE-DYMA Groups | Keyswvore | Curve |
0000 0.005 o010 o0.ms 0020 0025 0030 0.000 0.005 0010 oms 0020 0025
Time Time Bulk Data | Heyhoard | CSY | Screen |
— (M) K.E. -Whole hodel — (M1): | E. - Whole hodel
—— (M2): K.E. -Whole Model THS (M2) : | E. - Whole hiode! THS Glabal Part Groups Modes
— (M3): KE. -Whole Model — (M3): | E. - Whole hodel
Version 102 Version 10.2 Solicks Beams Shells Tk Shells
02-MAR-12 02-MAR-12
==L Stonewvalls Springs Airbags Contacts
—| | Poting Displa I 1 pottingdispla
Geo Cortacts  Seathefts Retractors
t t t t t t t + t t t t t t t t t Reactions Jainits ® Sections
| ' | ! | | ! | | ' | | | ' | ! |
0800 | | | [ | | i i | 0800 1 | | 1 [ 1 i i Rigid Bodies  Spotwelds SPCE
I I I 1 I I I I I 1 I I I 1 1 I I
| | | 1 | | | | | 1 | | | 1 1 | | F=lz SPHs TRACERS
LT T el At ettt B R e e e o 0400 l 1—— - -
| | | ' | | | | | '
I I I 1 I I I I I 1
e I L
o000 i | i 1 | | i i | 0.000
I I I 1 I I I I I
| | | ' | | | | |
B e e i e e R e B il e R e e I L
I I I 1 I I I I I
| | | ' | | | | |
O S
0.600 I I I 1 I I I I I 0800
+ + + + t + + g +
-1.000 -0800  -0600 -0.400 -0.200 0000 0200 0400 05600 0.800 1.000
THE 1 hiole Model
“ersion 10.2 Wersion 10.2 X
02-MAR-12Z 02-MAR-12 E 1 clan tZ2:ihole Mods!
s h 3 hiole Mocds!
JE - Jairt internal energy
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B T/HIS 10.2 (build 1718) , Licensed to : Ove Arup (AT&R Campus]

Fie Graphs Ploffing Functions Display Images Opfions Help Blank

-

Page Mumber :

—] | Puotting Display

Ull=] | Puotting Displa

Answer hlockl
Y

» Close the Read Data panel (right corner cross) and the results will look
similar to below:

it 1t [ 1 D

You can change the
thickness & style of

350,000 35000 t t t Curves- TO make a” the
1 . -
wos =1 ¥ curves thicker, first
o oo make all graphs active:
5
. 200000 T~ g 20000 . - -
All; then Display->right
150000 T = F 7~ g 1500 7] . R i
] click on Line Width-
100000 s b 10000
o {4~ - - >select 3 line. Close
° Dmn-nnn 0 unnn 00 0005 0010 0015 0070 0055 Blank... F~| Condenze | th e D I S p I ay O ptl O n S
Time
—— (M1): KE. -WWhole Model —— (M) LE. - Vihole Model Delete... = Takle | panel .
= (M2) . K.E. - Whale Mol THIS _— (M2) ; LE. - ¥Whole Model THIS 3
(M3): KE. -Whale Mode! Vwsoni02 (M3) LE. - hole Model Vs 1o Labels . - Curve Range : 1 Select
02-MAR-12 02-MAR-12 Ij_l
e iﬁ flEl e o Sarthy: | Curvell ¢ CurvelD Cupve |0
Answer block Answer block (18} Lakel
wp - —d--——= I —— ——— | ———— | 35000 t t t
I I 1 1 I 1
I I 1 1 I -4
S R G I A G - o Lines iV
I I 1 1 I
R Ao (R . A (R Symbols |
S ! ! ! ! ! & 20000 X
TS e el Ll &7 v
| | | | | 15000 X
| | ] 1 | o Axis —" omm| FG F| Colour
L e At [ Bt [t B r ]
! ! ! ! ! o Border ¥ ——rwdh  FG | cobu
R I T T e R [ 5000
. _: _____ P77 : | | Fix Styles [
L —— + + } t 0000 + +
0.000 0.005 oot 0015 0.02 0025 0.030 0.000 0.005 0010 0015 Background P
Time Time.
e == gy e mage... | |
(M3): HG E. - Whole Mocel = = (M3): TE.-wwhole Model
s o Foreground

DIALOGUE

ole Mode|

Swwap Foreground Background
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* Add titles to each graph:

With the mouse over the top horizontal
line of the graph, right click and select
‘Title Properties’

& T/HIS 102 (build 171

F30.000

300000 T

250000 T

200000 T T

Energy

150000 T —

100000 T —

Oasys

S-DYNA ENVIRONMENT

Type in the title: K.E. for the first graph.
Repeat with appropriate titles for the
other graphs.

Defautt T Autamatic +




FAST-TCF - Example

Page Mumber : Jpa] |- _ =1 i

F| Colour
P Symbol
F=| Wicith F-| Style

Curve palette Defautt

2

Oasys
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Line Lakel

Select Al

#2: Block 2

"Nl _|_ /s

J . Fregquency

m Ur Foreground | Background

Mo Change

[Eresrer——r

et MOGEIS

#3 : Block 3

Cthers

* In this example it would be useful if the curves were coloured by model:

Repeat steps 4-7 for
the other two models:
Block 2 and Block 3.

o
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* When comparing several models it is useful to show the run Directory name
(by default T/HIS shows Model number). To change this follow the steps
below.

THS

Want to change this:

—I' (M1 K E. - Whole Model
b2 RE. - VYWhole Model
3R E. - YWhole Model

The directory names
are now showed:

L

ek (BLOCK_ 1) {KE. - Whole Model
> m—t (ELOCK_2) {HE. - Wahole Model
b (ELOCK_3) {H.E. - Wahale Madsl

LI |

Oasys
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FAST-TCF - Example

T/HIS

« We are now ready to create the FAST-TCF script, which in the future can be

run to rebuild this graph automatically:

B T/HIS 10.2 (build 1722),, Licensed to : Ove Arup (AT&R Campus)

File Graphs Ploting Functions Display Images Opfions  Help Blank

Page Mumber :

|—| WM Plotting Display

— I Petiing_Display

el 1t [ 1

o] [=] [«]

Save the
FAST-TCF file
as a new file ,
for example
‘FAST_TCF_s
cript.inp’.

1E
350 000 35.000 0 t t
1 I I
300000 s T -~ JI ””” ‘L”**J‘****
1 I I
250000 T 280007 — 7 T 77 | | I
P 1 I I
o ot - § et ---- Ao booood-
& F | | |
150.000 E RE el i [ ol
1 I I
100,000 too0 T - J| ””” ‘L --- J‘ ********** 4
1 I
50.000 soo0 T T T T I r-T-TTaT T T T o
I I
i ; | |
0.000 0.000 T T
0.000 0.005 omo oms 0025 0.000 0.005 oo oms
Time: Time:
s (BLOCK_1) K E. - Wohale Mode! s (BLOCK_1): |E. - Whole Model
—(BLOCHK_2): KE. - Whole Model THS —(BLOCHK_2) ! LE. - Whole Model Scnpt Name
—(ELOCHK_3) K E. - Whole Mackel — (ELOCHK_3) : |E. - Whole Model
W 102
GoMAR12 Generste for | W All Pages
| INEEN poting_oiepia BT _ | Currert Page
. . He £ . . . TE _lonyraze  [IEHI
YN R —— [ — C____1 I ___ - ___—_1-_--—_Z 35.000 T T T
1 1 1 | 1 | | All Graphs
1 1 1 I .- —-—-— [ L T T [
30,000 .
30000 1 : : : Al Active Graphs
25000 -7 I | o
5000 T - | | | | Oy Grapl
= LTI i A== b---d-
5 o & ! ! ! FASTTCF Script: Image Cutput v
H ]
T REL i i [ e .
& | | q Format : & hit BMWP {Compreszed)
8.000
too0 T - B 7 sl .
X | Filensme :
4000 s00 T T T T I r-T-TTaT T T T o
! ! FASTTCE Script © Curve Cutput
000 000 + .‘ |
0.000 0.005 omo nms 0025 0.000 0.005 oo oms i . i
Time Tine Filename : =Cript_output.cur
s (BLOCK_1): HG E. - Whole Modkel s (BLOCK_1) TE. - Whole Model
=== (BLOCK_2): HG E. - Whols Modl THS m— (BLOCK_2): TE. - Whole Model _| Unblanked Curves
—(\BLOCK_3) : HG E. - Whole Mode! —(BLOCK_3): TE. -"¥Whole Model
0 3) ole Mokl erson 102 s 2 ole Mokl _ | Select Curves
02-MAR-12

DIALOGUE

FASTTCF Script : Curve Group Output |
Al Curve Groups

Select Curve Groups




FAST-TCF - Example Q@Y s >

* Now test the new script on a different set of runs: in a new T/HIS session,
read for example BLOCK 2, BLOCK 3 and BLOCK 4.

Open the models || a1 b [ L L
using ‘Multiple '
Models (Search \
Directories)’

option, as before.

==

Open and
run your
script.

[~ ]

More . /

Read Data

LS-Dy A, Groups | Keywared | Curve |

Keyhoard CEY Screen

Script Mame ; xample_Si
Reread Model Mapping
- S
_ | Auto confirm menus _| Blank existing curves 4
| e |
Extract curves to matc Play ’égr End S
v Copy curve styles
Sa—— ol Look n: |} Example:block | B Er FASTTCF input :
t = MName = Size Date mc i
Hecle':rt:‘ﬁaces | BLOCKL 05/03/20
Model Unit System: || ) | BLOCK 2 27/02/2
|| | BLOCK 3 2102
| oy o Rl e
[wf THFic3thet File w;ﬂ
[ LSDAminout Database e
4 -un- %] &1l Madels Co -
. mputer
tick the "
FIRST ABLOCK 1 %
run! ABLCCK_2 Network
JBLOCK 3 « m

JBLOCK 4

Files of type: Directories Onby

DYNA ENVIRONMENT



FAST-TCF - Example Q@Y s >

« The energies for the new runs, BLOCK 2, BLOCK 3 and BLOCK 4 have
been extracted:

[/HIS 10.2

1722), Licen:

Flle Graphs Plotting Functions Displsy Images Opfions  Help Blank - I Page Number
/NN Pioting Disple T/ INPN pioting Dol

200000

2400

2000 7 160.000 "]
& 1800 =
2 & 120000
E &
5 1200 5
& F
@ B Create
8 £ 80000

000 Seript Name:

Rereadt hidel Mapping
40000 7
0400 | | Auto confirm menus _| Blark existing curves
| Play Step End
0000 e 0000 T + + + )
0.000 0.005 0010 oms 0020 0.025 0030 0.000 0.005 000 0015 0020 0025 0030 || FASTTCF input

=== (IELOCK_2) : K E. - ¥uhole Mortel

=== (ELOCK_2): |E. - Whole Modlel
m— (BLOCK_3): KE. - Whole Mode!

THS —CELOCK_3): |E. - Whole Model THS
— (1BLOCK_4): KE. - ¥ihole Mocks! — (ELOCK_4): |E. - Whole Model
Yersion 10.2 Version 102 BT
02M8R12 02-MAR-1Z
e Foting_Displa —ITH  potng Dispe
300.000 450000
400000 ]
250.000 THS command line :
350000 ] )
200,000 300000 n
M i
o L 250000
i %
< 1so0m <
g 5 200000
100000 150000 T
100000
50,000 " ; i
50000 ]
1 |
0.000 e} + + 0000 t + +
0000 0005 o010 0015 0om 0025 0030 0.000 0005 000 oms 0020 0025 0030
Time Time
=== (1BLOCK_2): HG E. - WWhale Madel == (BLOCK_2): TE. - Whole Model
== (IBLOCK_3) HGE. - hole Model THE = (BLOGK_3): TE. - hole Model THI
= (BLOCK_#): HG.E. - "hole Model — CELOCK_4): TE. -Whole Wodel
Version 102 Version 102
02MAR-12 0ZMAR-1Z
DIALOGLE
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» This script will work with different models, but only on 3 models at a time. If
you want to run on a different number of models, then you have to recreate
the FAST-TCF for that particular scenario.

« Alternatively, a FAST-TCF script can be created which runs only on one
analysis, then re-run the script on each of the models in T/HIS.

» For more information about how to use T/HIS, please see the manual and
the short introduction ‘THIS intro_2012.pdf’.

« For more details about the FAST-TCF scripts, please see the T/HIS manual,
chapter 7.

i 4
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Contact Information ‘

ARUP

www.arup.com/dyna

For more information please contact the following:

UK: China:

Arup Arup

The Arup Campus 39/F-41/F Huai Hai Plaza
Blythe Valley Park Huai Hai Road (M)
Solihull, West Midlands Shanghai

B90 8AE China 200031

UK

T +44 (0)121 213 3399 T +86 21 6126 2875

F +44 (0)121 213 3302 F +86 21 6126 2882
dyna.support@arup.com china.support@arup.com

or contact your local Oasys distributor

India:

nHance Engineering Solutions Pvt. Ltd (Arup)
Plot No. 39, Ananth Info Park

Opposite Oracle Campus

HiTec City-Phase |l

Madhapur

Hyderabad - 500081

India

T +91 (0) 40 44369797 / 8

india.support@arup.com
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